Chap.6 (Data Type)

6.1 Data Type & Type Declaration

* Data Type : Object
=+ Object instance Create,

build-up
destroy
modify
pick-apart
* built-in data type cf) composite data-type
integer
real P.151 < 6.1> built-in data type
character
logical (boolean)
cf) Typing Mechanism
(data type) , variable data type
facility
* data type declaration
static type checking
cf) strongly type
: data type compile time Programming Language

) reliability, maintainability, readability
) data type

cf) scalar type
: data type domain

In pascal integer
real
boolean
char
structured type
: element field
field data type

ex) array, record, struct



( :
p.154 6.1 Pascal
p.154 6.2 Ada
p.155 6.3 Java
6.2.1 Numberic Type( )
{ integer
real
dependent
)
)
( (precision)

cf) polymorphism

p.157 6.2 -

cf) type cast
. expression data type explicit
real j

i = (int) j

cf) narrowing & widening

- -



6.2.2 (Boolean Type, Logical Type)
* Boolean domain - true

false
and
operation { or
not
implies(imp)

equivalence(equiv)

X and y = if x then y else false

x or y = if x then true else y

not x = if x then false else true

X imp y = if X then y else true

X equiv y = if x then y else not y

6.2.3 (Character)
<<Char >>
o variable

o relational operator ( )
o] /
cf) SNOBOL 1964

6.3 Enumerated data types ( )
operation : equivalence, order, assignment
In Pascal,

type months = (Jan, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec);

112 literal “months" enumerated type

months

var X,y,z . months

X = Jan "assignment”
y = Jun
if x = y then x := Nov else z := Dec

"equivalence™

order

> < <> = <= >=

pred(Jun) = May



succ(Jun) = Jul

cf) subrange
type summer mouths = Jun..Aug

== Jun, Jul, Aug

6.4
o structured Data Types :

- array : homogeneous data

- record : heterogeneous data
0 Array

-Array dimension

-element type

-index type / range

o} indeX{ ( ) [Ib..ub] , Ib £ ub, ub-lb+1

expression

eg) FORTRAN, PL/I, Ada
A:5*3*7 =>A(5 3, 7)

eg) ALGOL, Pascal => A[ 5, 3, 7]

o static array( )

- index (

- (static variable)

: FORTRAN 77

o fixed stack-dynamic array( - )
- index ,

- semi-static variable

: Pascal C (C static



0 stack-dynamic array( - )
- index

index

(flexibility)

semi-dynamic variable

: ALGOL 68, Ada

GET Length;

declare
A: array(l..Length) of FLOAT;
begin

0 heap-dynamic array
- index

-dynamic variable, heap variable

: Fortran |

Ada
C : malloc, free
C++ : new, delete

p row
>

eg) row major column
column major ( )
p.173 6.6 PL/I slice

p.175



6.5 Associative Array( )

o key
0 p.176 Perl hash

%salaries = ("HONG" => 1200, "WON" => 2000,
"KIM" =>1500, "LEE" => 2500);

$salaries{"WON"} => 2000;
delete $salaries{"LEE"};
@salaries = (); hash

6.6 Records

0 type stock =

/ record

name : array(1..30) of char
price : array(1..365) of real
dividend : real
volume : array[1..365] of integer
exchange : (hyse, amex, nasdaq)

\ end

var ibm : stock
=> "field “
o0 knuth : functional notation{name (ibm)

price(ibm)

: {ibm.name

0 variant-part :
type option = (sixmonths, ninemonths)
p. 181

case x : option of
discriminent

sixmonths : (exprice : real);
nine months : (nuprice : integer)

end



6.7 Pointer Type

0 pointer : reference (location)
0 pointer variable : referencing identifier
)
: memory allocation
: free
) P184
pointer ) P189 ( 6.5
6.8 (Type Coercion( ))
cf) static type checking
cf) dynamic type checking
o Type Coercion
widening : -
narrowing : - truncation, rounding
6.9 ppl94-198
o type compatibility : context semantics
rules

[name equivalence]

X,y

[structural equivalence]

w, X, Y, Z

type T = array[1..100] of integer
var X, y : array[1..100] of integer
z : array[1..100] of integer



w:: T

declaration equivalence : compatibility
type stock =
record
name

end
var a, b : stock - declaration equivalence
c : stock



